P. H. Mitchiner: In looking up cases of suppurative arthritis of the kneejoint at St. Thomas's Hospital I was struck by the fact that there were not many there, and exploration of the various departments of the hospital resulted in the raising of only seventeen cases in the last two years. I did not get any statistics from the Venereal Diseases Department, in regard to cases of gonococcal arthritis.
THE KNEE-JOINT. Mr. P. H. Mitchiner: In looking up cases of suppurative arthritis of the kneejoint at St. Thomas's Hospital I was struck by the fact that there were not many there, and exploration of the various departments of the hospital resulted in the raising of only seventeen cases in the last two years. I did not get any statistics from the Venereal Diseases Department, in regard to cases of gonococcal arthritis.
The first thing which struck me in dealing with the causes of suppuration in the knee-joint was the fact that in none of these cases had it followed wounds of the knee-joint, and I had had the impression previously that a certain number of knee-joint wounds were followed by suppuration. During the last two years there have been six cases of penetrating wounds of the knee in St. Thomas's Hospital, and none of those six has gone on to suppuration. At the present time there is a case which came in four days ago, and that also is settling down quietly under our usual treatment-namely, excision of the wound, no washing-out of the joint at all, and the application of an extension. This case does not properly come under the heading of suppurative arthritis of the knee-joint, but it is of interest as showing that penetrating wounds of the knee are not usually, in civil practice, followed by suppuration of the joint. It is a different matter when we are dealing with compound fractures, such as were met with so often during the late war, when those involving the knee-joint were very fatal. During the war I was on the Salonica Front, where the cases, unfortunately, were nearly always several days old by the time I saw them, and I formed the opinion that prompt amputation was the proper treatment, because frequently where amputation was withheld it was found to be necessary shortly afterwards in order to save the patient's life. Even in the cases in which the limb was preserved, it was painful, and was only saved after a long convalescence, in an exhausted patient, the knee-joint, being at the best, only a 30% knee-joint. Therefore the prognosis in those cases, fromr the point of view of the local condition, I regard as very bad.
Of the seventeen cases of acute suppurative arthritis of the knee which I have had at St. Thomas's Hospital in two years, acute suppuration in the bone in the neighbourhood of the joint, with subsequent bursting into the joint, was responsible for six; and in all of these-as, in my experience, is always the casestaphylococci were recovered from both the blood and the joint. The lower end of the femur was the site in three out of the six cases, suppurative osteitis of the patella two cases, and of the upper end of the tibia one case. In all of them the joint was drained in the way that I always drain these joints, that is, by making an incision along the front of the biceps tendon. I open up the joint thoroughly and leave it to drain through that incision. It is an incision which I learned during the war-I think, from M. P6ret-and it has proved very efficacious. I also apply extension to the limb. The bone lesion is also attacked and the pus evacuated. If I find pus under the periosteum in large quantities I do not open the medulla of the bone, but if there is any question as to the free exit of pus I trephine the bone and let the pus out; sequestrectomy has to be performed subsequently.
Patella cases are not so easily dealt with. One of these two cases was in a little JULY-JOINT DIs. girl, and the other in a man aged 25. In one of the cases I am afraid the diagnosis was not established until three or four weeks after the patient entered the hospital, when the knee condition was clearing up, and X-ray examination showed osteo-periostitis in the patella. In one case a sequestrum was removed from the patella. In these cases draining and extension after operative treatment on the bone lesion resulted in a knee-joint which I should class as a 40% to 60% joint. At the end of three months I removed the extension and put the knee in plaster, allowing the patients up, and they remained in plaster another three or four months. They are then sent to the Massage department, and, if they are lucky, they get a 60% knee-joint.
We have had two cases due to acute epiphysitis in the lower end of the femur, both in young children. Neither of them has done well, and amputation had to be performed in both cases. In both the blood was positive for staphylococcus, which was also obtained from the joint. After amputation both patients improved and recovered.
One case was that of a boy who was acutely ill with what was obviously septicemia. His knee-joint was distended with pus, and he died in delirium at the end of two days. The autopsy showed that the pericardium, peritoneum and pleura contained pus, and there was also purulent meningitis. Here, again, the causal organism was a staphylococcuis, but no bone lesion was present, and we must regard it as a case of a pure septicaemic joint. No primary focus was found.
There have also been two cases of pymmic joints, neither of them directly under my care, which I should call cases of subacute pymmia. In one, the primary focus was an old suppurative osteitis, and in the other a carbuncle which had been present three months. Other abscesses also were present, and the signs in the knee-joint were not very marked, and both cases settled down under aspiration combined with the application of an extension. Subsequently they were put into plaster. One of them got a 60% mobile joint, the other a 90% joint. I had a conversation on the subject with Dr. Box-who is physician at the London Fever Hospital-and he said that pymmic joints occur in from 6% to 10% of cases of scarlet fever, and that the knee was the favourite joint to be affected.
In the two years there had been only four or five cases of typhoid, and in one of them there was suppuration of the knee-joint, but I could not ascertain reliably what the state of the knee-joint had been, nor could I trace the patient.
There have been three cases of gonococcal suppuration of the knee, two of which settled down under extension and local treatment of the disease and the use of a vaccine. In one, in which aspiration had been carried out, extensive suppuration took place around the joint, leading to ankylosis.
There was one tragic case. A patient had been admitted because of an old accident-a fracture in the vicinity of the knee. There had been, at intervals, considerable effusion in the knee-joint for three or four yoars. The knee was aspirated by, an enthusiastic house officer, who broke the needle in the joint, Suppuration followed, and the leg had to be amputated. It was an accidental case.
in which you may say, if you like, that the suppuration was the result of a penetrating wound of the joint, but it was not in a normal knee-joint, as there was infected tissue round the old compound fracture. I think that, in this case, if an extension had been applied, or the limb had been in plaster, suppuration would not have occurred.
There were a few cases in which no cause was given for the suppuration, cases which I have not seen. One of them went steadily downhill, in spite of treatment first by aspiration, secondly by opening the joint and washing it out. But I cannot find any record of extension having been applied. Subsequently the patient died, after amputation, six weeks after he was admitted to hospital. The other two cases made uninterrupted recoveries following aspiration of the joint with the application of extension and subsequent plaster, and I gather that both patients have good movable joints.
This, summarized, shows that of seventeen cases, three have gone on to amputation, and in two the patients have died. So that suppurative arthritis is fairly serious from the patient's point of view. It would appear from the figures, and from what I have seen, that a prompt and somewhat conservative treatment of these cases yields better results than a drastic opening of the joint. In my view the application of extension is a very valuable thing, as it acts not only as a splint securing rest to the joint-the limb should be slung in a Thomas' splint-but it also keeps the joint surfaces apart, and allows the cartilages to receive adequate nutrition, which is not the case if spastic muscles allow those surfaces to be pressed together. If, then, the condition does not look as if it will settle down, aspiration should be performed daily, with due aseptic precaution. I never like to see a joint lightheartedly aspirated in an out-patient department.
If drainage has to be performed, that is to say, if the joint does not settle down after one or two aspirations, I think a simple incision to the outer side of the joint, in front of the biceps tendon, laying the whole joint open, is the best course. I do not believe in washiDg out the joint; this, besides washing away the synovia with its bactericidal and nutritional powers, will tend to spread infection in some cases, to areas at the time free from it; and incision permits of adequate drainage and is always followed by a fall in the temperature and a gradual improvement in the case.
Another interesting point was the frequency with which a positive blood-culture was present in these cases-that is to say, in nearly every case the blood and the joint yielded the same kind of organism. Dr. Box told me that in the scarlatinal cases the organism in the joint is the same as that recovered from the throat of the patient, sometimes it is a long-chain streptococcus, sometimes the short-chain kind, sometimes the Str. viridans, but it is the same in joint and throat.
Therefore the general condition of the patient, as well as the local condition, calls for consideration.
The last point I want to touch on is the question as to why penetrating wounds of joints, whether treated by excision of the wound or not, do not often proceed to suppuration. Of the six punctured wound cases at St. Thomas's Hospital three were treated by excision and three by extension only, with no local treatment directed to the wound, and the result was good in both series.
Mr. V. H. Ellis: Acute suppurative arthritis of the knee-joint is not a common condition, and I doubt if there are as many as three or four cases a year in most London hospitals. On considering those cases with which I have come in contact, I am struck by the greatly varying results after apparently similar treatment. As this appears to be associated with the mode of infection of the joint, I will begin by classifying the condition on this basis.
Methods of infection, of the knee-joint: (1) From without: Penetrating wounds of the joint, including surgical operations. (2) Blood-stream infection: (a) As primary manifestation; (b) secondary to a single focus, e.g., a boil; (c) as a result of a general blood-stream infection, the so-called pyinmic joint. (3) Extension of local disease (e.g., osteomyelitis).
However good the results of suitable treatment of suppurative artbritis may be, the most optimistic surgeons will agree that prevention is more desirable, and it is in the first class which I have mentioned that prophylactic treatment is most frequently possible.
In Rose and Carless's "Textbook of Surgery," pyogenic infections of joints'are divided into three stages: acute synovitis, acute suppurative synovitis, and acute pan-arthritis. Although these stages are quite arbitrary and the condition passes insensibly from one into the next, yet they are useful in indicating the pathology of the condition and drawing attention to the mechanisms of resistance which it must be the aim of any method of treatment to help and accentuate.
In considering the pathology of the condition, the important part played by the synovial membrane must be remembered. All the serous membranes of the body possess great bactericidal powers. Surgeons have now learned to trust this power to a great extent when dealing with the peritoneal cavity, but they are still chary of putting any great trust in the synovial membranes.
The first stage in any acute infection of the knee-joint is hyperomia of the synovial mernbrane, which produces an exudate, at first serous, then fibrinous, and finally purulent. In all three of these stages this fluid is bactericidal. I have seen a fluid only slightly turbid aspirated from an early case of suppurative arthritis of the knee in which there were present almost as many streptococci as polymorphonuclear cells, and yet this fluid proved sterile on culture, showing that all the bacteria were dead. It would, therefore, seem logical to suppose that in an ideal method of treatment this bactericidal power of the effusion would be used to advantage.
In the case I have mentioned, when extensive incisions had been made on either side of the patella, and the joint had been washed out, the fluid contained many live streptococci, as proved by culture, and that in spite of the then much greater numbers of polymorphonuclear cells present.
It is, however, the change in the articular cartilage, produced by the infection, which is the key to the progress of the case, and it is here that our knowledge of the pathology becomes less secure. Destruction of the articular cartilage is the certain forerunner of ankylosis, either fibrous or bony, and though life may be saved, the case must be considered a failure if the joint is functionless. The articular cartilage may be stripped from the bone in the course of a few hours, and unless we know the cause of this, treatment at this stage can only be empirical.
The blood-supply of the articular cartilage is meagre it may be almost nonexistent-and it is probable that most of the cartilage's nutritional requirements are supplied by the synovial fluid. We have noticed how rapidly the constitution of the synovia changes, and thischange may account for the rapid death of the cartilage, apart from presence of toxins and lysins. If this is the case, irrigation by washing away and diluting the synovial fluid may further jeopardize the life of the cartilage.
It is not to be imagined that I am adversely criticizing the traditional treatment of suppurative arthritis, which I shall discuss presently: I am pointing out what appears to me to be a flaw, treating the subject from an ideal but purely theoretical standpoint.
As a further extension of this idea, I should like to bring to your notice the reports by R. Gr6goire, in the Bulletins et JtUemoires de la Societe Nationale de Chirurgie,l of one or two cases, treated by simple incision of the knee-joint, evacuation of the pus, and the daily injection of a bacteriophage, with apparently very successful results, though the discussion, on the first case, at any rate, was not very friendly. Insufficient numbers of cases have as yet been treated by this method, but it is suggestive.
Before considering the treatment, I will describe the course of a typical case, and its gross pathology.
In the course of a few hours, frequently without any history of injury, the knee becomes swollen and painful, as in a hyperacute synovitis. The joint is distended with fluid and is hot and tender to the touch, and even the slightest movements are extremely painful. The patient feels extremely ill, and there is considerable fever. 1931, lvii, 373. 1282 1-28
The limb is held slightly flexed, but the muscles are in spasm: sleep is grossly interfered with, as unconsciousness causes relaxation of the muscles, producing slight movement of the joint, which is very painful. The patient is wakened and the muscles once more are thrown into spasm.
As the condition progresses, the tension of the fluid increases until the capsule gives way and the pus travels either to the surface or deeply into the muscle planes of the thigh. The tissues round the joint are thickened and cedematous, and eventually fluctuating abscesses appear.
Meanwhile, the synovial membrane, at first hyperamic, becomes converted into granulation tissue, the effusion grows more and more purulent, and the articular cartilages become affected, this being recognized by the occurrence of starting pains at night. The infecting organisms spread into the crucial and other ligaments of the joint, which become softened and stretched, so that displacement of the tibia backwards on the femur occurs.
The constitutional symptoms are severe, with high fever and rigors, and marked toxoemia, which may be fatal. If the condition is not fatai, recovery is almost always associated with ankylosis in bad position, or with a chronic suppurative condition in which the bones forming the joint are involved.
Treatment.-Acute suppuration due to wounds of the joint is not common in civil practice, as the well-known prophylactic method of excising the wound, cleaning the joint and suturing it without drainage, is extremely successful, and almost the only failures are due to delay in operation or in gross fouling of the joint.
The prognosis in any case is serious, and the mortality is not low, but the risk to life in the absence of other complications is very much lower in the case of bloodborne infection, and it is when we come to the pyeemic infection of the knee that the outlook becomes more remarkable, especially as regards the subsequent function of the limb.
That suppurative arthritis due to external wounds is especially grave is proved by the fact that at one London teaching hospital three successive cases of wounds involving the joint, which were not sent up for admission until a pyarthrosis was present, were all fatal.
Suppurative arthritis of the knee is not a common complication of osteomvelitis, because the latter is a disease chiefly of childhood, and in these cases the epiphyseal cartilage forms a barrier to the spread of the infective process. When it does occur, however, the great increase of toxic absorption occurring in an already very ill child, often necessitates amputation as a life-saving measure. It is interesting to note that the sterile though sometimes opalescent effusion so frequently present in the knee in cases of osteomyelitis of the neighbouring bones, never seems to give rise to any adhesions in the joint, injury to the articular cartilage, or stretching of the ligaments of the joint.
The generally accepted method of treatment of suppurative arthritis of the kneejoint in vogue to-day is associated with the name of Willems,' who combined wide arthrotomy of the joint with early movements to promote drainage. This treatment was also advocated by Everidge 2 during the late war.
The usual method of opening the joint is by two long incisions parallel to the patella, one lateral and one medial and extending upwards to open the subcrureal pouch. Counter-incisions towards the popliteal surface may also be made on the inner and outer sides. In severe cases some surgeons advocate division of the patellar ligament, so as to lay open the whole of the front of the joint. Drainage tubes are inserted down to but not into the joint, unless all hope of obtaining any subsequent power of movement has been abandoned.
Opinions vary as to the amount of irrigation that should be practised, but I 1 " Manuel de Chirurgie de Giuerre,I 2nd ed., 1917. think all surgeons are agreed that movement drains the recesses of the joint better than anything else, particularly if the patient can be persuaded to move the joint actively. My own experiences in this with a child have not been very successful, and the alternative of repeated movement under anEesthesia has considerable disadvantages in a very sick child. When considering the treatment of pytemic arthritis, particularly that kind which arises suddenly, insidiously, and frequently almost unaccompanied by pain, the desirability of wide opening and drainage is not nearly as certain. Many surgeons content themselves with aspiration; others do not even relieve the tension of pus in the joint.
Perhaps some will say that in discussing pyaemic cases I am going beyond the subject of acutte suppurative arthritis, but such ca.ses, especially in puerperal patients, can arise with startling suddenness, and I think on that account alone merit inclusion.
Of far more importance is the interesting light which these cases may throw on the whole problem.
Frank pus often containing live organisms greatly distends a joint, yet that joint is often not excessively painful and frequently recovers with a large degree of useful movement, whereas in cases due to other modes of infection there is excessive pain and the joint becomes rapidly disorganized. It is the reason for these very dissimilar results that I should like to hear discussed, because it may have a great bearing on the future treatmernt of the condition.
Mr. R.W. Butler: Acute infection of the knee-joint following that of neighbouring bones is commonest after infection of the femur. Of eleven cases at St. Thomas's Hospital nine followed infection of the femur, one infection of the tibia and one infection of the patella. In five of the femoral infections the lesion was primarily limited to the epiphysis.
Acute suppuration in the knee-joint occurs, very rarely, as part of a general pycemia following scarlet fever, and is then usually associated with acute middle-ear infection. Transitory joint symptoms occur in about 3-5% of scarlet fever cases, but true suppuration is rare.
Many penetrating wounds of the knee-joint in civil life, when they are treated early, escape suppuration. In ten years only three out of twenty cases at St.
Thomas's Hospital went on to generalized joint infection.
Suppuration in a gonorrhceal knee occurs only occasionally. There are no exact figures for the knee, but the statistics of Wehrbein in America suggest that about 2% of all gonorrhceal joints proceed to suppuration from a superimposed pyogenic infection.
With regard to general treatment, it is important to differentiate between the primary septicaemic type and that with only local infection. In the former the infecting organism should be ascertained as soon as possible. If it is a streptococcus the injection of antistreptococcal serum helps some cases. Such septicaemic cases should not be subjected to unnecessary trauma or deep anwsthesia.
With regard to treatment it should be remembered that though synovial fluid when freshly secreted is bactericidal, it becomes when stale an excellent culture medium.
Early and repeated aspiration should therefore be carried out, and when frank pus is present free escape must be allowed by incisions.
Keep a strong traction on the leg to pull the joint surfaces apart. Besides In a series of thirteen end-results from St. Thomas's Hospital, rather over a third obtained a good range of movement, about a third became ankylosed and the remainder obtained some movement of doubtful utility.
To retain mobility is very desirable, but this will be useless unless the range of movement is strong and painless. It is certain that some knee-joints which retain mobility after a suppurative arthritis do not remain useful throughout life, eventually becoming painful and arthrodesis being then indicated.
The Chairman said that all the speakers had emphasized the value of the anti-bacterial powers possessed by the synovial fluid, and this was one of the most important factors which should influence treatment. Mr. Butler, however, had made the additional point that only when it was fresh did the synovial fluid possess this power. That constituted one of the arguments in favour of aspiration, which removed the stale fluid, with the bacteria--whether dead or alive-and permitted fresh synovial fluid to be discharged into the joint. The other important thing was to relieve tension. The synovial fluid had a paramount influence over the infection while that infection was retained within the joint. A knee-joint would burst and spread purulent fluid up the thigh and down into the inter-muscular spaces of the leg very easily if it was allowed to remain tense for long. That constituted a further reason for early and repeated aspiration. By aspirating one left the synovial membrane, most of the time, free to discharge fresh-and therefore bactericidal-fluid into the joint, and thus interfered as little as possible with its physiological function.
He was glad that no one had referred to the use of rubber tubes. He thought that very few surgeons nowadays would use drainage material, and that represented one of the advances in the treatment of joints; openings were made into a joint, but no rubber tissue was inserted, and so the synovial membrane was unhampered by foreign bodies.
Also, he thought that to refrain from washing-out of the joint was a great advance. He had once enthusiastically washed-out a heavily infected joint over a considerable time, and had been completely disappointed by the result. In the instance he had in mind, there had not been very bad infection, but the prolonged washing-out led, by painful stages, to amputation. He was now convinced that cases of the kind treb,ted by excision of the wound, without washing and without drainage material, did much better.
lMr. Ellis did not seem quite sure whether he liked movement of the joint or not. He, the Chairman, had had experience of two cases recently; they were not exactly instances of acute arthritis of the knee-joint but that condition was threatened-there was turbid fluid in the joint, following a compound fracture of the femur. Morning and evening the knee was passively flexed a few degrees, the extent increasing day by day. That had led to better drainage and to an earlier resumption of active movement. Both those cases had done very well, but as they were only two, not much argument could be based upon them.
Mr. Mitchiner continued to speak of "extension " when he obviously meant putting on a Thomas' splint; he would probably agree that extension without a Thomas' splint would be an unsatisfactory method.
Mr. E. G. Slesinger said that he had appreciated the speeches of the openers, because it helped discussion to hear something which one could disagree with. He (Mr. Slesinger) spoke as an advocate of movement, not the half-hearted movement evidently believed in by some of the openers. He was an advocate of the kind of movement carried out during the war, which he considered as satisfactory in civil life as it was then. Also, he advocated extension, not with a Thomas's splint, but with a Finochietto stirrup, with sufficient pull to do away with the contraction of the muscles. He thought the function of the joint was improved by moving, and that the condition of the patient reacted favourably to opening the joint, putting on real extension-enough completely to separate the joint surfaces-and encouraging the patient to move the joint actively. The latter did not constitute a difficulty if there was enough extension. If that was carried on under electric heating and with the limb on a bed with fracture boards and a light dressing, satisfactory results ensued.
Another point which had interested bim in the discussion was a comparatively minor one. A speaker alluded to doing something to a joint under light aniesthesia or with no anaesthesia at all. He would like that member to reflect on what was the value of an anasthetic; it was the only possible means of producing antisepsis in the blood-stream. That applied most particularly to pneumococcal cases. If a patient with pneumococcal septicemia was placed under chloroform anaesthesiathe chloroform was held in a concentrated form round the blood-cells at the point of residence of the pneumococcus, and in concentration adequate, not to kill the microbe, but to prevent its multiplication by division. If one took blood from a patient who was under chloroform aniesthesia and put pneumococci into it they would not grow. He regarded the aniesthetic-and particularly chloroform-as a valuable therapeutic measure in any septicaemic condition, as it was the only means of producing an antiseptic condition of the blood. There was need for a full investigation of gaseous antiseptics.
He hoped that the opening speakers, in their reply, would say whether they were advocates of real movement, or of fixation, because that was the problem which the orthopiedic surgeon was up against.
Mr. H. Osmond Clarke: The clinical picture of acute suppurative arthritis has probably changed little since the writings of the older surgeons, notably those of Thomas Smith in 1874, and there is not much to add to them.
In this generation there has been, however, the exceptional experience of penetrating injuries of the knee-joint gained during the Great War. Such are rarely encountered in civil practice, and it does not follow that the treatment advocated for joint infection following gunshot injuries is applicable to the less formidable suppurative arthritis of metastatic origin. During the past six years no penetrating wound of the knee-joint treated early in the orthopedic service of the Ancoats Hospital, Manchester, was followed by joint infection.
Incidence.-The relative incidence of pyogenic arthritis in various joints reviewed in a series of fifty patients is shown in the following table: These figures confirm the accepted view that the knee is the most frequent site of acute suppurative arthritis. In 50% there had been a recent mild local injury, and in 25% a history, or visible sign, of a possible distant primary focus of infection.
The age incidence is wide, as would be expected in a general hospital series. It ranges from 10 months to 41 years, with the majority between 5 and 14 years of age.
Diagnosis.-Two important points in the diagnosis require emphasis. (1) In our series in the majority of patients examined in the early stages, a short range of painless movement was possible; complete fixation by muscle spasm was present only in the few severe infections, or in those joints in which pus had been overlooked for some days. Thus the absence of complete fixation by muscle spasm does not negative a diagnosis of acute suppurative arthritis, in the knee-joint at least.
(2) To avoid delay we insist on the immediate puncture of every suspicious joint, and have found examination of the fluid withdrawn a great help in diagnosis and treatment.
Methods of treatment.-Adequate drainage and temporary immobilization of the joint are established without delay. It is useful to examine a direct film of the aspirated material, but a delay of forty-eight hours for the result of culture is not permissible; at the end of that time the culture may be sterile, while in the meantime organisms have thriven in the excellent medium afforded by the turbid, stagnant synovial effusion.
(1) Drainage.-In deciding which of the two procedures-repeated aspiration or arthrotomy-is adequate in a particular case, a reliable guide can be found only in a careful consideration of the clinical picture of local and general signs.
(a) Repeated aspiration.-This procedure is frequently effective in patients in whom there is only a slight rise of temperature and pulse-rate, and in whom the fluid from the joint is turbid, contains few pus cells, and few or no organisms on smear or culture. In our series seven cases belong to this category. If the general condition deteriorates, if swelling and tenderness of the knee increase, and the pus becomes thicker and organisms more numerous during the next twenty-four hours, it is unwise to persist with aspiration.
(b) Arthrotomy.-Arthrotomy is carried out when there is a severe general reaction-particularly a rapid pulse-rate, when' local swelling, tenderness and muscle spasm are marked, and the pus is thick and rich in polymorphonuclear cells and organisms, and when it is impracticable to continue with aspiration, (i) Anterior drainage.-Successful 'drainage has been achieved in eleven of this series by opening the joint through two parapatellar" stab " incisions, situated close to the lateral synovial reflections, washing out debris by saline irrigation, and closing the short skin wound, with a thin strip of corrugated rubber as a drain down to the unsutured capsule.
If the patient is eating and sleeping well, and the pulse-rate remains below 110, infection is being combated successfully; if local swelling and tenderness are not increasing, and the popliteal space remains flat, drainage is satisfactory.
In our experience this limited type of arthrotomy is equally effective in children and adults.
(ii) Combined anterior and posterior drainage.-It was necessary in two cases to drain the posterior pouches additionally. Tenderness, swelling and cedema in the popliteal space indicated the need for this procedure. The anterior incisions were prolonged backwards, the capsule was widely opened, and the menisci and tendon of the popliteus removed without complete division of the internal and external lateral ligaments. The wounds were not sutured, and successful drainage followed. We believe this method is more adequate than a transverse arthrotomy in severe infections.
(2) Immobilization and dressings.-Dressings are carried out not oftener than twice or three times each week. We employ fixed traction on a Thomas's splint during the early acute stage, believing that this is sounder practice than immobilization in plaster-of-Paris. When it is apparent that the joint is settling down it has been our custom to encourage attempts to mobilize actively; this procedure not infrequentily caused a return of muscle spasm, necessitating a further period of traction. Hence, at the end of about the first two weeks we now fix the joint in a non-padded plaster-of-Paris splint for a further three or four weeks, and allow the patient to walk about freely. This regime has the following advantages:
(i) It affords rest to the thickened, infected synovial membrane.
(ii) Severe muscle atrophy is prevented, and the nutrition of the joint and limb approaches the normal more closely.
(iii) If by reason of articular damage it is suspected that future mobility is unlikely or undesirable, bony ankylosis is more readily achieved. Where there has been no gross destruction of cartilage, mobility is not restricted eventually. Out of seven cases in which this procedure was adopted, in six the patients regained full movement, and bony ankylosis occurred in one.
Mobilization treatment.-In this series immediate active mobilization after arthrotomy, as advocated by Sir William Bennett in 1909, and later practised by Willems and Everidge, has not been tried. Most observers who have given the method a fair trial are unconvinced of its efficacy in maintaining mobility, and all are agreed on the difficulties for patient and attendants. In 50% of Everidge's patients varying degrees of mobility were retained. Comparison of this figure with those of our own and other series treated by temporary immobilization does not indicate any real advantage in the method, nor are we certain that it is sound in principle. In one of the two fatal cases the patient died from puerperal septiceemia, of which the arthritis was a complication; in the other a diffuse streptococcal cellulitis was the primary lesion, which eventually caused a fatal septicaemia. In both, at the time of death, the joint suppuration had subsided completely after drainage.
The number of patients who regained varying degrees of movement is surprisingly large; recovery of normal joint function occurred in ten, in seven of whom the joint infection settled down after repeated aspiration; in the remaining three a limited arthrotomy was sufficient. Four patients regained partial mobility-three a range of 900 after anterior arthrotomy, and one a range of 20°after combined anterior and posterior drainage.
Bony ankylosis occurred in three joints; in one after severe infection demanding anterior and posterior drainage. In the other two pus had been present for some days before treatment; efficient drainage, as shown by satisfactory diminution of the general and local reaction, followed a limited arthrotomy, but the wounds discharged pus for some weeks. Attempts at active mobilization always resulted in spasm and contracture; the joints therefore were kept immobilized and bony ankylosis occurred.
The one example of fibrous ankylosis followed injudicious efforts, elsewhere, to increase a short range of movement by repeated forcible manipulations under anaesthesia. An arthrodesis of the joint has been necessary since.
Results of treatment in their relation to the methods employed are shown in the following table:- The absence of complete fixation by muscle-spasm does not negative the diagnosis of acute suppurative arthritis, in the knee-joint at least.
We insist upon immediate puncture of all suspicious joints, and we have found examination of the fluid withdrawn a great help in diagnosis and treatment.
Mr. H. A. T. Fairbank said that there were two main classes of cases of suppurative arthritis in the knee-joint: (a) those which had a source of continuous or often-repeated infection; (b) those which had not such a source. During the war these two types were constantly met with; on the one hand, cases with a major compound fracture of femur or tibia, the fracture extending into the joint, and on the other, those with a simple infected wound of the joint, with or without a foreign body, or a minor injury to the bones. The second class, if adequately dealt with, would probably recover without the loss of the limb; the first, however, almost invariably ended in amputation. It was impossible to remove the bone on one side of the fracture and thus leave an irrigatable surface: the joint was being reinfected from the fracture all the time.
With regard to the ordinary cases met with in civil practice, the difficulty was to decide whether to aspirate, to incise, wash out and close the joint, or to drain it. Every aspect of the case must be carefully weighed-the temperature, the leucocyte count, and the general condition of the patient. Surgeons occasionally'had anxiety about knee-joints which they had opened because of some innocent cartilage displacement. In one such case the pathologist reported that pus was present but was quite sterile. In that case aspiration, repeated two or three times, ended in complete recovery.
On the other hand, there were cases in which, apparently, the knee-joint was infected from some remote focus-which could be called septicemia if one wished, but it was not the ordinary clinical septicuemia-and which gave rise to some anxiety. One thing which might help was a smear examination of the pus from the joint.
If there were few organisms, and those mostly intracellular, he would be tempted to try washing out the joint and sewing it up afterwards. But if the organisms were numerous and not for the most part intracellular, he would be inclined to drain. The question of cedema was an important one. If much cedema was present it was an indication for drainage rather than for more conservative measures. If drainage was decided upon, it should be thorough.
He believed that what he was taught by his old chief, Mr. Stanley Boyd, over thirty years ago, was still sound, namely, that to drain a knee-joint one must make two long antero-lateral incisions and two short postero-lateral incisions. He was taught to make an incision on each side, from the top of the supra-patellar pouch down to the tibia, and to aim at making the skin incisions a little further back than the reflection of the synovial membrane from the femur, so that there was no tendency to the formation of a shelf on which pus could lodge. He also drained the posterior pouches on either side. He did not put in any tubes, or, at the most, put one down to the joint, not into it, through the postero-lateral incisions.
One or two references had been made in the discussion to epiphysitis of the knee-joint, but in his experience infection beginning in the epiphysis was excessively rare, except in infancy. In only one case had he seen it in recent years, and that was in a boy, aged 14, who clinically had obvious osteomyelitis of the femur. He (the speaker) cut down on the diaphyseal side of the epiphyseal line, but found nothing, so he prolonged the incision downwards into the internal lateral ligament and found pus in the epiphysis. Later the joint was drained, and two days later he thought the leg should be amputated. Mr. Wilfrid Trotter, however, thought that this operation should be deferred. Although two days after this the boy was apparently dying, he eventually recovered, after a sequestrum had been removed from the inter-condylar notch.
Mr. Mitchiner (in reply) said that he meant 'extension " in the same sense as Mr. Slesinger did, i.e., a heavy extension, using the Thomas's splint merely as a sling for the limb, resting the limb on the Thomas's splint and taking a fairly heavy extension over the end of the bed. For a child of 5 or 6 years of age he used a weight of 7 or 8 lb., and he found that this was sufficient to keep the articular cartilages well apart. For an adult he used any weight up to 20 lb., the exact weight being determined by the degree of muscular development of the patient.
That was sufficient to relieve the pain and stretch the muscle. But, he asked, how were patients to be persuaded to move their knees? [Mr. Slesinger: By inserting a little novocain in the joint.] How did they lift the weight? [Mr. Slesinger: Quite well, if it were not on a Thomas's splint.] He (Mr. Mitchiner) thought that moving about in bed, with the requisite nursing, was sufficient movement for the average acute joint.
He had wished to make it clear in his paper, ;that he had much faith in the resistance of the synovial fluid. He did not advocate more than aspiration unless aspiration failed, as shown by deterioration in the general condition of the patient. It was only when he saw this indication that he opened the joint. He did not open beside the patella, but in front of the biceps, and from behind, so as to ensure drainage from the most dependent part of the joint.
He did not encourage early movement unless the patient was willing. The patient who moved early would emerge with a good joint, but his, the speaker's, experience of forced movements in these cases was that they would result in a. painful joint, and it was better for the patient to be left with a fixed joint which was free from pain, than to have a movable joint which was painful.
